INTRODUCTION {#sec1-1}
============

*Guñjā* (*Abrus precatorius* Linn.), a well-known plant of Ayurveda under *upaviṣa vargas* (sub-poisonous group, is being used extensively in different formulations with great therapeutic significance after proper *Saṃskāra* known as *Śodhana*.\[[@ref1][@ref2]\] Various classic Ayurveda texts, reveal that media specific to substances is used for *Śodhana* of those substances.\[[@ref3]\] Studies have also shown that the toxic substances present in the plant drug are reduced and transferred into the media during the *Śodhana* process, rendering the drug nontoxic.\[[@ref4][@ref5][@ref6]\]

The concept of *Śodhana* (purification) in Ayurveda is not only a process of purification or detoxification but also a process to enhance the potency and efficacy of the drug.\[[@ref7]\] *Guñjā* seed contains number of chemical constituents like alkaloid, steroid, flavones, triterpenoides, proteins, amino acids etc., among which an albumotoxin, *abrin* (a highly toxic protein) is considered primely responsible for the poisonous effect of Abrus precatorius Linn. with an estimated fatal dose of 0.1-1 µg/k, in humans and it is reported that boiling renders the seed harmless.\[[@ref8][@ref9][@ref10]\]

Ayurveda recommends the administration of *Guñjā*, in diseases like *Indralupta* (alopecia), *Śotha* (edema), *Kṛmi* (helminthes), *Kuṣṭha* (skin diseases), *Kaṇḍu* (itching), *Prameha* (urinary disorders) etc., after being passed through specific *śodhana* (purificatory procedures).\[[@ref11]\] Leaves, stem, seed, seed oil of *Abrus precatorius* have been reported for their antibacterial and antifungal activities.\[[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15]\] The antibacterial effect of *śodhita* (purified) *Guñjā* seed hasn\'t yet been reported. In the present study, an attempt has been made to assess the antimicrobial action of *Guñjā* seeds, being processed through *Godugdha* (cow\'s milk), *Nimbu swarasa* (Lemon juice), *Kāñjī* (Sour gruel) and water as the media, against clinically important bacterial strains.

MATERIALS AND METHODS {#sec1-2}
=====================

Collection and selection of drug {#sec2-1}
--------------------------------

The plant *Guñjā* (*Abrus precatorius* L., Fabaceae), was selected from the surroundings of Jamnagar, Gujarat, in their natural habitat, by an expert plant taxonomist and its mature seed (red variety) were collected during the month of November - January, 2012 and the plant specimen was submitted to the departmental museum of the institute for future reference. The fully matured dry seeds were first dropped in a beaker containing water. The seeds which floated on the surface of water or those which were damaged, or had faded in color were discarded. The seeds, which settled at the bottom of the beaker were selected for purification after air drying and stored, as RGS, in a glass jar, for *śodhana* purpose.

Equipment for *Śodhana* (Purification) {#sec2-2}
--------------------------------------

Stainless steel vessel (20 cm × 30 cm); capacity of 7 L., used as *Ḍolayantra*, stainless steel rod (28 cm), stainless steel vessel (48 cm × 30 cm × 7 cm); capacity of 3 L., cotton threads 30 cm in length, measuring mug (capacity of 1 L), muslin cloth (45 cm × 45 cm), digital weighing machine, digital induction cooker, stainless steel spatula (length: 30 cm), and measuring cylinder (10 ml, 25 ml).

Procedure {#sec2-3}
---------

In this study, *Śodhana* of *Guñjā* seeds was carried out by one of the classically approved methods.\[[@ref1]\] Each *Śodhana* procedure was repeated three times to validate the pharmaceutical processing. *Śodhana* of *Guñjā* was performed by the process of Svedana (boiling) in Godugdha. One hundred grams of raw *Guñjā* seeds (RGS) were placed in a muslin cloth and made into a *poṭṭalī*. The *poṭṭalī* was hung in a steel vessel and freshly collected *Godugdha* was filled in the vessel, up to the complete immersion of the *poṭṭalī* as per standard *Swedana* procedure.\[[@ref1]\] This vessel was heated on an induction stove, for six hours at 100°C, throughout the experiments. Total seven liters of *Godugdha* was utilized for one batch throughout the process. After boiling for six hours, the seeds were taken out from *poṭṭalī* and washed with lukewarm water. After washing with lukewarm water, seed coat was manually removed and kept on a paper sheet, for the shade drying. After proper drying, the seeds were collected and stored in air tight glass container and being labeled as '*Godugdha śodhita Guñjā* seed' (GSGS) and the percentage of weight loss also was calculated by the following formula.
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Same procedure was followed for the *Śodhana* of *Guñjā* seed with *Nimbu swarasa*, *Kāñjī* and water (obtained from Reverse Osmosis plant) and the final product was labeled as *Nimbu swarasa Śodhita Guñjā* seed (NSGS) *Kāñjī Śodhita Guñjā* seed (KSGS) water *Śodhita Guñjā* seed (WSGS).

Preparation of sample {#sec2-4}
---------------------

The raw (RGS) and *śodhita Guñjā* (GSGS, NSGS, KSGS and WSGS) seeds were powdered with mechanical grinder and passed though mesh no. 60. These powdered materials used for the preparation of plant extracts to check their antibacterial potential.

PREPARATION OF PLANT EXTRACT {#sec1-3}
============================

Five grams of all five powdered samples i.e., sample 1-5 were extracted with 100 ml of solvent i.e., aqueous (water) for 24 h (Shaking for 18 h and then kept aside as stand by for 6 h). Then extracts were filtered and all the solvent were evaporated and the residue was collected. The residues were then dissolved in the respective solvent i.e. water to make certain concentration i.e., sample of concentration 250 μg/ml.

Same process was followed for extraction of samples with chloroform. The residue obtained dissolved in dimethyl sulpho-oxide (DMSO) to make a sample of concentration 250 µg/ml.

Test organisms {#sec2-5}
--------------

Antibacterial activity was studied by agar well diffusion method against two Gram -ve (*Pseudomonas aeruginosa* MTCC 741 and *Salmonella typhimurium* MTCC98) and two Gram + ve bacteria (*Bacillus subtilis* MTCC 121 and *Staphylococcus aureus* MTCC96). The bacterial strains were procured from Microbial Type Culture Collection and Gene Bank, Institute of Microbial Technology, Chandigarh, India

Process of antibacterial study {#sec2-6}
------------------------------

At first bacterial strains were cultured in liquid medium i.e. in broths. For bacterial cultures 1.3 gm of nutrient broth medium (Himedia) was dissolved in 100 ml distilled water in conical flaks (pH- 7.2). Then medium was sterilized by autoclave at 15 lbs pressure for 20 min. Then the bacterial strains were inoculated into their respective medium in a laminar air flow chamber from stock culture using inoculating needle. All of the inoculated cultures were incubated in BOD incubator at 28°C or 37°C on the basis of their temperature requirements. After 24 h the bacterial cultures were used for antibacterial studies.

Antibacterial potential of the plant extract were tested by agar well diffusion method.\[[@ref16]\] To check the antibacterial potentiality 100 μl of bacterial and cultures were spread on the culture medium (nutrient broth medium) using a glass rod spreader. Then wells were prepared by cork borer and 50 μl of plant extracts were added in each well separately. Then the plates (one plate per bacterial strain) were incubated in BOD incubator at 37°C. For bacteria, plates (one plate per bacterial strain) were observed after 24 h of incubation. Then the diameters of zone of inhibitions by plant extracts were measured and tabulated. A broad spectrum antibiotic oxytetracycline (10 μg/ml) was used as positive control for anti-bacterial study.

RESULTS AND DISCUSSIONS {#sec1-4}
=======================

The toxic principles present in the plant drugs are also reported as their active constituents.\[[@ref4][@ref5]\] Therefore, it is not desirable to expel them out completely from the drugs. The main aim of *Śodhana* process is to reduce the toxic constituents to some extent or by potentiating their chemical transformation to non-toxic or relatively less toxic substances. There may be some new principles added during *śodhana* process to the drugs, which are responsible for enhancing their biological efficacy. Hence, maximum beneficial effect can be obtained by administering the *Śodhita* drugs within their therapeutic dosage limit.

During *Śodhana* of *Guñjā* with different media, change in color of those media was noticed and it might be due to the removal of color containing materials from the endosperm of the seeds. The reddish cream color powder of raw seeds turned into brownish color in case of *Godugdha śodhita Guñjā* seed, creamish yellow color in case of *Nimbu swarasa* śodhita seed, yellowish brown color in case of *Kāñjī śodhita* seed and ash color in case of water *śodhita Guñjā* seed after *Śodhana* \[[Table 1](#T1){ref-type="table"}\]. After performing *Śodhana* it was observed that 85.96%, 83.9%, 88.2% and 91.66% of purified *Guñjā* were obtained after purification in *Godugdha*, *Nimbu swarasa*, *Kāñjī* and water respectively \[[Table 2](#T2){ref-type="table"}\]. This might be due to the extraction of more soluble mass from the seeds by all three media than water.

###### 

Comparative organoleptic characters of raw and *śodhita Guñjā* seed
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###### 

Effect of *Śhodhana* on yield of final product after *Śhodhana* with different media

![](ASL-32-20-g003)

The zone of inhibition of aqueous extract of RGS and four *Śodhita Guñjā* seeds are shown in [Table 3](#T3){ref-type="table"}. After 24 h of incubation period of aqueous extracts, it is evident that only the raw seeds of *Guñjā* can exert antibacterial effect on both Gram positive, as well as Gram negative bacteria but none of the *śodhita Guñjā* seeds showed any bactericidal effect on any bacterial strains \[[Table 3](#T3){ref-type="table"}\].

###### 

Antibacterial activity of aqueous extract of red *Guñjā* seed processed through different media
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Chloroform extracts of five samples for bacterial study showed greater inhibitory activity in comparison to aqueous extract. All the *śodhita Guñjā* seed extracts could inhibit bacterial growth but with variations. The Gram positive bacteria *Staphylococcus aureus* and *Bacillus subtilis* were found most sensitive by the *śodhita* chloroform extracted samples and produced larger inhibition zones. Among all the samples *Kāñjī śodhita Guñjā* seed shows more significant results against all the bacteria in comparison to others shown in [Table 4](#T4){ref-type="table"}. The chloroform extract of *Kāñjī śodhita Guñjā* seeds produced inhibition zones of 12-13 mm against bacterial strains. This is closely comparable with that of standard broad spectrum antibiotic oxytetracycline which normally produced 16-18 mm inhibition zones against these bacteria at 10 µg/ml concentration \[[Figure 1](#F1){ref-type="fig"}\].

![(a) Zone of inhibition against *Bacillus subtilis*, (b) Zone of inhibition against *Pseudomonas aeruginosa*, (c) Zone of inhibition against *Staphylococcus aureus*, (c) Zone of inhibition *Salmonella typhimurium*](ASL-32-20-g005){#F1}

###### 

Antibacterial activity of chloroform extract of red *Guñjā* seed processed through different media
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CONCLUSION {#sec1-5}
==========

From this study, it may be concluded that, chloroform extract shows greater inhibitory effect than the aqueous extracts. It is also found that *Kāñjī śodhita Guñjā* seed have more antibacterial effect than the other samples.

**Source of Support:** Nil.

**Conflict of Interest:** None declared.
